Two pivotal RNA editing sites in the mitochondrial atp1mRNA are required for ATP synthase to produce sufficient ATP for cotton fiber cell elongation.
RNA editing is a post-transcriptional maturation process affecting organelle transcripts in land plants. However, the molecular functions and physiological roles of RNA editing are still poorly understood. Using high-throughput sequencing, we identified 692 RNA editing sites in the Gossypium hirsutum mitochondrial genome. A total of 422 editing sites were found in the coding regions and all the edits are cytidine (C) to uridine (U) conversions. Comparative analysis showed that two editing sites in Ghatp1, C1292 and C1415, had a prominent difference in editing efficiency between fiber and ovule. Biochemical and genetic analyses revealed that the two vital editing sites were important for the interaction between the α and β subunits of ATP synthase, which resulted in ATP accumulation and promoted cell growth in yeast. Ectopic expression of C1292, C1415, or doubly edited Ghatp1 in Arabidopsis caused a significant increase in the number of trichomes in leaves and root length. Our results indicate that editing at C1292 and C1415 sites in Ghatp1 is crucial for ATP synthase to produce sufficient ATP for cotton fiber cell elongation. This work extends our understanding of RNA editing in atp1 and ATP synthesis, and provides insights into the function of mitochondrial edited Atp1 protein in higher plants.